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the calculation is an extraction of the neutron polarizabilities. 

1. Introduction 

Our goal is to devise ways to extract the neutron polarizabilities. Direct 
experiments on the neutron are not possible due to the lack of free neutron 
targets and this encouraged physicists to look at other avenues to extract 
information about the neutron polarizabilities. Elastic Compton scattering 
on "^He is one such avenue and here we report on the first calculations of 
this process. Our results indicate that 7 '^He scattering is indeed a promising 
way to extract the neutron polarizabilities. 

2. The Calculation and Results 

The irreducible amplitudes for the elastic scattering of real photons from 
the NNN system are first ordered and calculated in Heavy Baryon Chiral 
Perturbation Theory (HBxPT) to 0{Q^)~ they are the same as those com- 
puted in Ref. 1. These amplitudes are then sandwiched between the nuclear 
wavefunctions to finally obtain the scattering amplitude- 

M = {^f\d\^,). (1) 

Using these amplitudes we calculate the differential cross-section (dcs) or 
the double polarization observables, or A^;.^ 

In Fig. 1 shows the differential cross-section in the center of mass (cm.) 
frame at 80 MeV. The left panel corresponds to calculations at different 
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orders- 0{Q^), impulse approximation (lA) which is actually 0{Q'^) but 
does not include two-body currents, and 0{Q'^); and the right panel to 
varying the value of /3„ around its 0[Q'^) predicted value. Fig. 2 shows the 
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Fig. 1. The differential cross-section vs. cm. angle at 80 MeV. Left panel shows cal- 
culated to different orders. Right panel shows the sensitivity of ^ to A/3„( X 10~''fm^). 
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Fig. 2. Figure showing the sensitivity of the double-polarization observable, Az to 
A7i„(xlO-*fm'') and of A^ to A74„( X 10~''fm'') at 120 MeV in the cm. frame. 

variation in (at 120 MeV in the cm. frame) when A7i„(xlO~^fm'') is 
varied and that in A^, when A74„(x 10~'*fm'') is varied. 

Both Figs. 1 and 2 suggest sizeable sensitivity to the neutron polarizabil- 
ities in the 7 '^He dcs and the double polarization observables. For a more 
detailed description of the calculation and results please refer to Ref. 2. 
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